The numerical method for solution of the weakly regular scalar Volterra integral equation of the 1st kind is proposed. The kernels of such equations have jump discontinuities on the continuous curves which starts at the origin. The mid-rectangular quadrature rule is employed for the numerical method construction. The accuracy of proposed numerical method is O(1/N ).
Introduction
This article deals with the following linear weakly regular Volterra integral equation (VIE) of the first kind K n (t, s), t, s ∈ m n , m i := {t, s α i−1 (t) < s < α i (t)}, α 0 (t) = 0, α n (t) = t, i = 1, n, α i (t), f (t) ∈ C 1 [0,T ] , K i (t, s) have continuous derivatives (w.r.t. t) for t, s ∈ m i , K n (t, t) = 0, α i (0) = 0, 0 < α 1 (t) < α 2 (t) < · · · < α n−1 (t) < t, α 1 (t), . . . , α n−1 (t) increase at least in the small neighborhood 0 ≤ t ≤ τ, 0 < α It is to be noted that conventional Glushkov integral model of evolving systems is the special case of the VIE (1.1) where all the functions K i (t, s) are zeros except of K n (t, s).
We stress here that the VIE (1.1) is the ill-posed problem. Such weakly regular equations have been introduced in [7] . It is to be noted that solution of the equation (1.1) may contain some arbitrary constants and can be unbounded as t goes to 0. Indeed, if
, where c reamains free parameter.
Numerical solution of the VIE (1.1) based on combinations of the left and right rectangle rules has been discussed by E.V. Markova and D.N. Sidorov in [3] .
In this paper for such VIE with jump discontinuous kernels we propose numerical method and discuss the analytical algorithm for construction of the continuous solutions in the following form:
Coefficients x i (ln t) are constructed as polynomials on powers of ln t and they may depend on certain number of arbitrary constants. N defines the necessary smoothness of the functions
Let us make the following notation D(t) := 
Let us outline the following conditions. C. Exists N * such as lim
be the known function such as the condition C is true for N * ≥ M. Then eq. (1) has the solution x(t) = x(t) + t N * u(t), where u(t) ∈ C [0,T ] is unique and can be constructed by means of the successive approximations method from the equation 
x i t i is an Mth order asymptotic approximation of such solution.
The paper is organized as follows. In section 2 we propose the numerical method for solution of the VIE (1.1).
In section 3 we demonstrate the efficiency of proposed numerical method on synthetic data. As footnote, we outline the final conclusions in section 4.
Numerical method
In this section we propose the generic numerical method for weakly singular Volterra integral equations ( 
Let us search for the approximate solution of the equation (1.1) as follows
with coefficients x i , i = 1, N are under determination.
In order to find x 0 = x(0) we differentiate both sides of the equation (1.1) wrt t:
.
Here we assume that conditions of the Theorem 1.1 are satisfied and
. . , N. In order to define the coefficient x 1 we rewrite the equation in t = t 1 :
It is to be noted that the lengths of all the segments of integration α i (t 1 ) − α i−1 (t 1 ) in (2.4) are less or equal to h and an approximate solution is x 1 then application of the mid-rectangular quadrature rule yields
The mesh point of the mesh (2.1) which coincide with α i (t j ) we denote as v ij , i.e.
It is to be noted that α i (t j ) are not always coincide with any mesh point. Here v ij is used as index of the segment ∆ v ij , such as
Let us now assume the coefficients x 0 , x 1 , . . . , x k−1 be known. Equation (1.1) defined in
we can rewrite as follows:
Remark 1. The number of terms in each line of the last formula depends on an array v ij , defined using the input data: functions α i (t), i = 1, n − 1, and fixed (for specific N) mesh.
Each integral term we approximate using the mid-rectangular quadrature rule, e.g.
Moreover, on those intervals where the desired function has been already determined, we select
On the rest of the intervales an unknown value x k appears in the last terms. We explicitly define it and proceed in the loop for k. The number of these terms is determined from the initial data v ij analysis. The accuracy of the numerical method is O 1 N .
Numerical illustrations
Let us consider three examples. In all cases the uniform mesh is used.
Example 3.1.
x(s) ds = t 
